Accurate two-colour photometry and proper motions of 7096 young X-ray stars in the ROSAT All-Sky Survey Bright Star Catalogue, version 1RXS, are extracted from the Tycho-2 Catalogue. The sample is dominated by red main-sequence and possibly pre-mainsequence stars. On a global proper motion convergence map, two features are very prominent: the nearby section of the Gould Belt and the Hyades convergent point. The appearance of the Gould Belt feature with its peak at l 2448 X 3Y b 2128 X 6 is quite similar to that of Hipparcos OB stars. When only stars with proper motions drawing close to that point are selected, strong concentrations of stars in the direction of the Sco±Cen complex are found. Another concentration, not corresponding to any known OB association, is detected between the position of the Lower Centaurus Crux and Vela OB2 associations. It is a new young moving group located in Carina and Vela, and a near extension of the Sco± Cen complex. Contrary to the classical Gould Belt OB associations, the Carina±Vela moving group has a considerable geometric depth, the closest members being as near as 30 pc from the Sun. IC 2391, one of the youngest and closest open clusters on the sky, is a part of the Carina±Vela moving group. The Carina±Vela moving group does not link the Sco±Cen complex with the Vela OB associations, because the latter is much more distant than the outer limit of the sample. It is more likely that the young late-type population of the Scorpio±Centaurus±Carina moving group stretches towards the Sun and possibly beyond it.
I N T R O D U C T I O N
Young stellar open clusters, moving groups and associations are characterized by highly coherent space motions of their members. This coherent motion is inherited from the parent molecular cloud. As projected onto the celestial sphere, the parallel motions transform into proper motions, expressed in angular units per unit time, converging in or about a certain point. The coordinates of the convergent point relate to the direction of the collective motion with respect to the Sun. Generally, the proper motions do not converge strictly at one point. It is more appropriate to call it a convergent spot. There is an internal dispersion of velocities in any stellar aggregate, presumably increasing with age, which in itself is a physical parameter of interest. However, for the majority of distant clusters and moving groups the effect of internal dispersion is overwhelmed by random errors of proper motion measurements in the available astrometric catalogues.
According to the present understanding, most of the young stars in the Galaxy belong to clumps in the phase space, i.e. tend to concentrate in loose spatial aggregates with common velocities.
They were perhaps born in tighter groups, which are disintegrating at present. The time elapsed since their birth is still too small for scattering and phase mixing processes to make them completely dissolved in the smooth phase background of the older population. The baseline theory of the origin of moving groups and even larger streams was outlined by Agekyan & Belozerova (1979) . It considers the mechanism of evaporation of stars from open clusters, which rather quickly removes stars into more extended coronas or halos. A slower process of coronal dissolution and stretching along orbit tubes caused by close encounters and galactic tidal disturbances leads to loose moving groups with fewer coherent motions that can survive for a long time. The existence of such streams even in the close vicinity of the Sun among rather old nearby dwarfs was statistically detected by Orlov et al. (1995) , based on the Catalogue of Nearby Stars (Gliese & Jahreiû 1991) . The advance of the Hipparcos Catalogue allowed the testing of this concept on much larger, kinematically unbiased, samples of nearby stars.
Chereul, Cre Âze Â & Bienayme Â (1998) studied a volume-limited and absolute-magnitude limited sample of A±F type dwarfs within 125 pc of the Sun. They confirmed the existence of moving groups and streams of stars, which appear as highly structured distributions in the 3D velocity field. Most of the streams relate to Eggen's superclusters (Eggen 1996) , selected by him mostly from the FK5 Catalogue. Chereul et al. point out a widespread age of these superclusters, concluding that they consist of chance superpositions of smaller moving groups, more coherent by motion and age. The authors adhere to the theory of evaporation from originally gravitationally bound open clusters as an explanation of the existence of old moving groups (age above 10 8 yr). However, any analysis of the 3D velocity field is hampered by large uncertainties and strong biases in the available sample of radial velocity measurements. Dehnen (1998) uses an original method of maximum likelihood restoration of the 3D distributions from the available 2D tangential projections, reminiscent of tomography techniques. Dehnen arrives at the same conclusions about the existence of moving groups in the Solar neighbourhood, examining four subsets of stars binned by B±V colour (which gives a rough discrimination by age). About half of the blue stars with B±V % 0X4 are members of moving groups. A striking find is that even some stars older than 2±8 Gyr belong to the moving groups. Moreover, older groups are found on systematically more eccentric orbits. This invokes, as an alternative explanation of the moving groups durability, the concept of galactic orbits trapped in a resonance with, e.g., the Galactic bar gravitation field.
In this paper, a sample of X-ray bright sources identified positionally with stars in the Tycho-2 Catalogue is discussed. This selection favours young main-sequence stars, because the X-ray luminosity of dwarfs is known to decrease with age (see, for example, Micela et al. 1988) . Some of the red stars in the sample are pre-main-sequence stars. Using accurate Tycho-2 proper motions for a few thousand nearby X-ray stars gives insight into general kinematic properties of the young stellar population in the Solar vicinity.
T H E R A S S B S C / T Y C H O -S A M P L E
The Tycho-2 Catalogue has recently been completed by a collaboration of astronomers in Denmark, Germany and the USA (Hùg et al. 2000a) . It is based on the observations obtained with the Tycho Star Mapper instrument on board the Hipparcos satellite (ESA 1997). It contains 2.5 million stars, i.e. twice as many as the first Tycho Catalogue (Tycho-1), thanks to a more advanced data reduction method (Hùg et al. 1998) , and it is slightly more precise at faint magnitudes. Magnitudes in two passbands B T and V T , similar to the Johnson B and V, are given for all the stars in the catalogue, and accurate proper motions for the vast majority of them. The errors of V T mag are within 0.05 mag at V T 10 mag and within 0.16 mag at 11.5 mag. The catalogue is statistically complete down to V T 11X5 mag and B T 12X0 mag (Fabricius, private communication) , to be compared with a completeness limit at magnitude V T < 10X5 of Tycho-1 (Egret & Fabricius 1997) . The median standard error of proper motions is 2.5 mas yr 21 at V T 11X5 mag and 1.5 mas yr 21 at magnitude 9.5. Both in number and accuracy, the Tycho-2 Catalogue supersedes the Tycho-1, ACT (Urban, Corbin & Wycoff 1998) and TRC (Kuzmin et al. 1999 ) catalogues and will serve as an important extension of the Hipparcos sample towards fainter magnitudes, where Tycho-2 proper motions equal those of Hipparcos in accuracy.
The proper motions in Tycho-2 were computed by combining the Tycho-2 positions at epoch about 1991.5 with those from the Astrographic Catalogue at epoch about 1905 and 143 other transit circle and photographic catalogues, generally at intermediate epochs. Including these extra catalogues gave a stronger determination of proper motions, a higher confidence of identification and a deeper investigation of individual stars' errors. Computing the Tycho-2 proper motions is described in detail in Hùg et al. (2000b) .
The recently published RASS Bright Source Catalogue, revision 1RXS, is based on the observations in the 0.1±2.4 keV energy band obtained with the PSPC instrument of the ROSAT satellite . It includes 18 811 sources down to a limiting PSPC count rate of 0.05 count s
21
, with a detection likelihood not less than 15 and at least 15 detected source counts. These data represent the most complete and sensitive X-ray sky survey ever published.
The two catalogues were cross-identified by entirely positional criteria. Two objects were reckoned matching in position if the angular distance between them was smaller than 3s RASS , where s RASS is the RASS BSC positional error, which is generally a few tens of arcseconds. The Tycho-2 Catalogue contains double stars resolved down to separation of 0.8 arcsec. Some of the X-ray sources were therefore matched to 2 or even 3 Tycho-2 stars. Since there is no way reasonably to tell which of the optical counterparts is responsible for the X-ray emission, all such double identifications, constituting about 10 per cent of the total, were retained. In all, 7096 Tycho-2 stars were matched to 6594 RASS BSC sources.
Let us consider a sufficiently large sample of stars (above a few thousand) selected from a catalogue according to some criteria, distributed throughout the sky. For each star in the sample, its coordinates (l, b) and proper motion components (m lp , m b ) are known, e.g., in the galactic coordinate system, where m lp m l cos bX The proper motion components define a proper motion vector m tangential to the celestial sphere at the given point. When projected onto the sphere and extended around it, the vector defines a great circle. We consider only the`convergent' half of the circle that starts at the position of the star and stretches to the opposite point along the vector direction. Another star with its proper motion vector gives another convergent half of a great circle, which may intersect the first one in a unique point. This point may be called a convergent point for the given pair of stars.
Conversely, for a given point in the sky (l m , b m ) the number of stars in the sample converging in or near it can be computed. The distance from the given point to the great circle defined by the proper motion vector of a star number i in the sample is computed as strips is used, taking naturally into account the directional uncertainties of the proper motions:
where The general velocity dispersion ellipsoid of the old population, the differential galactic rotation and the reflex solar motion generate a smooth`background' in the convergence map. It is noted that the apex Solar motion is not subtracted or in any way taken into account, so it will generate a bias in the general velocity field towards the antapex. On the map, this bias will reflect in a very smooth enhancement at the antapex position. In order to enhance the contrast of possible small-scale features caused by moving groups and clusters, it is advisable to subtract this smooth background from the computed distribution of intensities. This can be done by means of a spherical-harmonics approximation of low order that provides a smooth fit to the general background. A description of the spherical-harmonics technique can be found, e.g., in Makarov (1998) . Finally, it is practical to convert the original intensity values into values S:
where I fit is the spherical harmonic fit to the spherical function I and I mean is the mean value of I, i.e. the zeroth order term of I fit . Normalized this way, the S values represent the excess of intensities over the smooth background in terms of standard deviations for a purely random Poissonian process, i.e. the signalto-noise ratio. The global convergence mapping technique is best suited for a general kinematic analysis of moving groups and clusters in the absence of accurate radial velocity and distance measurements. Even a sparse and widely spread moving group or a stellar stream with its members all around us will produce an intensity peak on the convergence map. The form of this feature will depend on the relative dimensions of the group and the distance from its location to the point of convergence. On the extremes, a rich compact open cluster like the Hyades with highly coherent motions converging at a considerable angular distance from the cluster itself will produce a sharp extended streak, while a stream of nearby stars (Eggen's supercluster) will give a smooth round-shaped peak. The method is especially sensitive to groups extended in the radial direction, because the magnitudes of proper motions are not involved. Hence no bias or preselection on distance is introduced, contrary to the classical convergent point method (Chereul et al. 1998) .
In the next section, the global convergence mapping technique is applied to samples of young stars, strongly structured in the phase space. In order to demonstrate that the revealed large-scale features are not artifacts of the technique, we present a`normal' convergence map in Fig motion and other systematic effects are cleanly subtracted by the spherical harmonic fit.
K I N E M AT I C S O F X -R AY S TA R S
The global convergence map for 6334 RASS BSC/Tycho-2 stars with significant proper motion measurements s m am , 0X25 is shown in Figs 2 and 3(c). The densities correspond to the signalto-noise ratio values S of equation (4). This implies that all the shaded areas in Fig. 2 are statistically significant. Some additional noise with regard to a pure Poissonian process can however be expected owing to small-scale clumpiness of the star distribution and the presence of long strings of stars.
The highest intensity peak on the convergence map has coordinates (2048 X 8, 218 X 5) and is part of a very long and narrow streak. This feature is well fitted by half a great circle with the ascending node at l V 2078 X 19 and inclination i b 438 X 17X This streak is the convergent spot of the Hyades open cluster centred at (1808 X 6, 2228 X 0). The convergent spot is very elongated because of the considerable distance between it and the cluster location. Besides, the X-ray population of the Hyades seems very compact on the sky and has perfectly collimated proper motions in Tycho-2.
The second most prominent detail is a broad segment stretching roughly 1808 to 3508 in galactic longitude and inclined about 208 to the Galactic plane. It has somewhat uneven density, with a strong concentration at (2448 X 3, 2128 X 6). Upon looking more closely, the concentration appears to be double, having two peaks separated by 68 in longitude. The feature has a rather uniform breadth in galactic latitude and is well fitted by a band around a great circle with an inclination i b < 208 and an ascending node at l V < 2908X The appearance of the band suggests that it is caused by a large-scale aggregate of stars occupying a sizeable part of the sky and having systematic and coherent motions, but more dispersed than that of the young Hyades.
There are good reasons to believe that the feature is a kinematic signature of the nearby section of the Gould Belt (GB). Guillout et al. (1998a) studied a larger sample of 8593 stars in common between the Tycho-1 and Hipparcos catalogues and the All-Sky ROSAT survey with a count rate threshold S th 0X03 count s 21 (cf. S th 0X05 count s 21 in this paper). They found that the distribution of X-ray stars is well fitted by a constant background component plus an exponential disc, the position of which is very close to the GB location. Since the RASS±Tycho sample is dominated by young active F-G stars, it led to the discovery of a late-type stellar population associated with the GB (Guillout et al. 1998b) . A striking conclusion drawn from the distance distribution of the sample is that the young late-type component of this structure is not located at the outskirts of the belt (where most of the star-forming regions and OB associations are found) but rather in a disrupted disc, the closest inner boundary of which in the direction l < 3008 may actually reach the Sun.
The kinematic pattern in Fig. 2 is absolutely consistent with the concept of the Gould Belt subpopulation. The density excess within the band structure reaches above 30 times the expected standard deviation for a Poisson noise. The location of the pattern is very close to the location of the GB cited in the literature. An obvious conclusion is that not only do the youngest nearby stars tend to the GB plane in their spatial distribution, their motions relative to the Sun are also mostly confined to the same plane. To illustrate this fact, we show in Fig. 3(a) a similar convergence map for 2887 O to B9 stars with parallaxes above 3.33 mas from the Hipparcos catalogue. The blue nearby Hipparcos stars are mostly GB stars, and their kinematic pattern is also very close to the GB locus. Noteworthily, even removal of all O to B9 stars from the sample that are listed as members of OB associations by de Zeeuw et al. (1999) does not much change the convergence pattern, cf. Fig. 3(a) and (b) . Obviously, the remaining nearby (within 300 pc) OB stars mostly belong to the GB. Despite the completely different stellar content of the sample, the convergence density enhancement for the RASS BSC/Tycho-2 stars has a similar appearance [compare Figs 3(a) and (c)] and is well contained in the Gould Belt. The maximum for nearby OB stars is reached at (2448 X 0, 2138 X 5), remarkably close to the maximum of the RASS BSC/Tycho-2 sample. The conclusion is that the young X-ray active stars and the Hipparcos OB stars have identical global kinematics distributions.
Why is only a part of the Gould Belt seen on the kinematic maps? Fig. 4 , upper panel, shows the distribution of all RASS BSC/Tycho-2 stars. A clear clumpy enhancement of number density along the approximate location of the Gould Belt can be seen only within the segment 1708 to 3608 in galactic longitude. The larger clumps correspond to the Taurus, Lower CentaurusCrux and Scorpio-Centaurus-Lupus complexes. In fact, the remaining part of the Gould Belt is not seen in the RASS BSC/Tycho-2 sample (cf. also Guillout et al. 1998a ). Since both RASS BSC and Tycho-2 are magnitude (brightness) limited, we may have detected only the nearest portion of the Gould Belt. According to de Zeeuw et al. (1999) , the three nearest OB associations (Upper Scorpius, Upper Centaurus-Lupus and Lower Centaurus-Crux) are situated in the 4th galactic quadrant. Their tangential motion with regard to the local standard of rest is slow. The enhancement of the convergent motions in the direction (2448 X 3, 2128 X 6) can then be largely attributed to the reflex solar motion. Indeed, Miyamoto & Zhu (1998) determined the solar antapex at (2298 X 1, 2218 X 9) from 1352 Hipparcos non-GB stars. The velocity of the solar motion (<19 km s 21 ) is also remarkably close to the estimated motion of the associations. (Naively interpreted, that would mean that non-GB stars share the same systematic motion as GB stars. A more likely conclusion is that no line can be drawn between non-GB and GB stars in the Hipparcos sample.)
The lower panel of Fig. 4 shows the distribution of RASS BSC/ Tycho-2 stars with significant proper motions crossing the convergent spot at (2448 X 3, 2128 X 6) of radius 48, the densest in the Gould Belt. The concentration of young stars around the GB plane is even more conspicuous, and the nearest associations stand out quite clearly. The shaded areas in the plot indicate the location of the Upper Scorpius (US), Upper Centaurus-Lupus (UCL), Lower Centaurus-Crux (LCC), Vela OB2 and a Persei OB Besides the general association of the bright X-ray stars with GB revealed by Guillout et al., the presence of late-type stars of that kind was studied by many authors in a number of young open clusters. Sciortino et al. (1998) This small sample of stars, selected solely by their X-ray brightness, reveals an important fact about the kinematics of young stars. All seven objects have coherent proper motions within 108 of position angle, and two of them (TYC 6778-1980-1HIP 77859 and TYC 6779-0791-1HIP 77960) are listed by de Zeeuw et al. (1999) as members of US. The proper motion magnitudes, however, vary by a factor of 2.5, indicating a similar variance of the distances. Thus, the US association has in fact a considerable depth in the radial direction, exceeding its apparent angular extent. The concept of a belt was perhaps caused by the unexplained fact that the more massive O-B members of the feature tend to crowd at some distance from the Sun. The proper motion magnitude can be used, in the absence of parallaxes, as a rough estimation of the distance. This possibility is exploited in the next section.
A M OV I N G G R O U P I N C A R I N A ± V E L A
The clumpy concentration of stars in the direction of the Sco±Cen complex in Fig. 4 has a statistically significant extension, mostly occupying an area in Carina and Vela, and partly overlapping with the Vela OB2 and LCC regions. It represents a sparse, gravitationally unbound group of stars with coherent motions compliant with the motion of the above-mentioned complex. The core of the group is strongly elongated along the Galactic plane. Table 1 represents data collected from RASS BSC, Tycho-2, Hipparcos and Simbad data base for 50 candidate members of the moving group in the region l [ 2628Y 2888 and b [ 2188Y 228X The names and X-ray flux from RASS BSC are given for each star in columns 1 to 2, astrometric and photometric data from Tycho-2 in columns 4 to 6, relevant HIP or HD identification numbers in column 7 and some details on the cross-identification in columns 8 to 9. Available spectral types and other information of interest from the Simbad data base are given in the notes, along with radial velocities for some stars from Simbad and Grenier et al. (1999) .
Most of the stars with known spectral classification belong to the luminosity classes V and IV. Their spectral types range from B8 to K0, with the majority at late F to G. These spectral types are distinctly different from the classical population of OB associations. The bluer stars in Table 1 tend to have smaller proper motions than the red ones. The few available radial velocities are all positive and vary from 19 to 123 km s 21 . Accurate parallaxes are available only for the Hipparcos stars in the sample. A few of the objects are well-studied chromospherically active stars, which corroborates their young age. Surprisingly many of the selected stars are components of binaries, including wide pairs. This may also be connected to their age. Mason et al. (1998) studied a sample of chromospherically active stars for visual duplicity and found that binarity is much more common among this kind of star than among inactive and supposedly older stars.
Three of the stars listed in Table 1 are known members of the young open cluster IC 2391 (TYC 8568-1663-1, 8569-2827-1 and 8569-0096-1), and one more, positionally somewhat apart, is a new member (TYC 8163-0481-1). The presence of these stars indicates that IC 2391 is a part of a much larger moving group of young stars. The refined analysis by Robichon et al. (1999) based on Hipparcos data gave the average proper motion m a cos d 225X06Y m d 22X73 mas yr 21 and parallax p 6X85 masX It is quite clear that the Carina±Vela moving group does not link the LCC and Vela OB2 associations although positionally on the sky, it fills the gap between them. Vela OB2, at a distance greater than 400 pc (de Zeeuw et al. 1999) , is situated much farther than the horizon of the RASS BSC/Tycho-2 sample, and is therefore not as clearly seen as the Sco±Cen±Car associations. There is a noticeable trend of the mean distance to the late-type subpopulations in the Sco±Cen complex from the 148 pc for US through 137 pc for UCL to 120 pc for LCC (de Zeeuw et al. 1999) . Most of the stars in Carina±Vela are yet closer. Thus the train of young stellar associations is disrupted at Carina, where there is a gap separating it from Vela OB2 in the line-of-sight dimension.
The Sco±Cen±Car complex appears rather as a spiral arm with a swirl towards the Sun at Carina.
The hypothesis that the selected stars form a moving group should be tested on the Hipparcos subsample with accurate trigonometric parallaxes. By the classical moving cluster method, a`kinematic' parallax v can be computed for each star from its proper motion magnitude:
where V is the total space velocity of the group and l is the angular distance separating the star and the convergent point. Our sample is too small, and the group is too elongated in the direction of convergence, to make an accurate determination of the convergent point possible. As a working hypothesis only, we accepted Eggen's (1991) convergent point for the IC 2391 supercluster at (2178 X 6, 2188 X 8), determined from the intersection of the proper motions of only three of the nearest members, and a total velocity of 32 km s
21
. These parameters were found to match quite well the available trigonometric parallaxes and even more scarce radial velocities. Fig. 5 comprises 21 suspected members of the Carina± Vela moving group (one of them is a close double) with statistically significant parallaxes in Hipparcos. If the stars form a moving group and our previous assumptions are correct, the kinematic and trigonometric parallaxes should agree within the uncertainty caused by observation errors and the internal dispersion of individual space velocities. The latter may be up to a few km s
, and hence dominates the uncertainty. Fig. 6 shows that the available data do indeed support the assumption of a moving group. The straight line in the plot corresponds to the expected mean position of moving group members. The mean Tycho-2 proper motion of the four candidate members of IC 2391 (none of them in Hipparcos), converted to the kinematic parallax by equation (5), with the mean trigonometric parallax from Robichon et al. (1999) Figure 6 . HR diagram for the 50 candidate stars in the Carina±Vela moving group indicated with fat dots.`Kinematic' parallaxes were computed for these stars from the Tycho-2 proper motions under the assumption that the total space velocity is equal to 32 km s 21 and the convergent point is at (2178 X 6, 2188 X 8). Small dots represent a set of Hipparcos stars with significant trigonometric parallaxes, given for reference. Table 1 . Candidate members of the Carina±Vela moving group of young stars. Key to the columns: (1) RASS BSC source name; (2) X-ray source countrate in the broad energy band, counts per second; (3) Tycho-2 identification numbers; (4) equatorial coordinates of the optical counterpart, ICRS, at epoch J2000, in hours, minutes and seconds (right ascension) and degrees, arcmin and arcsec (declination); (5) proper motion components in equatorial coordinates, in mas yr 21 ; (6) Tycho-2 observed B T magnitude and its formal standard error and V T magnitude and its formal standard error; (7) Hipparcos or HD identification number, the latter marked with a leading h; (8) number of Tycho-2 stars matched with the given X-ray source; (9) distance in arcseconds between the matched Tycho-2 and RASS BSC entries.
(1) (2) (3) (4) (5) (6) (7) (8) A closer look at Fig. 5 shows that five to six stars seem to deviate too far from the straight line, if the internal velocity dispersion is only a few km s
. These stars may be statistical interlopers. Judging from this subsample, the rate of interlopers may be up to 30 per cent in the present selection.
Assuming the same total velocity of 32 km s
, and a convergent point at (2178 X 6, 2188 X 8), a`kinematic' parallax can be estimated for all the 50 stars from the Tycho-2 proper motions. Fig. 6 shows an HR diagram constructed this way. Most of the stars lie within the spread of the main sequence. The K giant TYC 8596-0288-1 is marked with an open square. The majority of objects have colours B T ±V T between 0.5 and 1.0 mag, which correspond to spectral types F5 to K0 for the main sequence. [The approximate transformation to the Johnson colours is B±V 0X85B T ±V T X The two objects just below the giant branch are TYC 8930-0601-1 and 8573-1902-1. They may well be late giants if their actual velocity is higher than the assumed 32 km s 21 . Since their proper motions are distinctly smaller than the average, they are suspected to be kinematic interlopers in the sample.
The two reddest and faintest stars, TYC 8576-0789-1 and 8945-1078-1, stand clearly apart from the main sequence. Their B T magnitudes are fainter than 14 and therefore have large formal errors of about 0.6 mag. The proper motions, however, are quite high, so that the estimated parallaxes are 15 and 28 mas, respectively. The previous analysis of available trigonometric parallaxes (Fig. 5) does not favour the option of even closer distances for these stars, which would reconcile their position on the diagram with the main sequence. Unless Tycho-2 photometry is in gross error for these two stars, they ought to be new T Tauri stars much below the solar mass. But the present data are by no means conclusive, and precise spectroscopic and photometric observations are called for.
C O N C L U S I O N S
Matching large optical catalogues of stars with the ROSAT All-Sky Survey in soft X-rays yields a distinct sample of several thousand mostly young and very young stars. The positional distribution of the objects indicates their being late-type population of the Gould Belt, although the bulk of the stars are much closer to the Sun than the classical members of OB associations (Guillout 1999a,b) . This discovery leads to a new concept of a Gould Disc, or Gould Plane, a large flattened body of stars of rather clumpy structure, possibly reaching the Sun at the near inner edge. The X-ray component of the Gould Plane population is dominated by F-G stars, but actually includes the whole spectral range of the main sequence, and also some giants and very young pre-main-sequence stars (Guillout et al. 1999) .
Via the convergence mapping technique, it is shown in this paper that kinematically, too, the brightness-limited X-ray stellar population in the solar vicinity is strongly associated with the Gould Plane. The convergence map, as based on the accurate proper motions from the Tycho-2 Catalogue, bears a clear similarity with that of the OB stars in the Hipparcos Catalogue, many of which are members of OB associations. Like the OB stars, the X-ray stars' proper motions converge within a broad segment of the Gould Belt, stretching from 1808 to 2708 in galactic longitude. Moreover, the maximum intensity spot within the segment, i.e. the point on the sky where the largest number of proper motions converge, is also remarkably close to the maximum for the OB stars.
When only stars with proper motions crossing in or near that point are selected, prominent enhancements of number density are seen within the boundaries of the Sco±Cen OB associations, and an elongated group in Carina±Vela. The latter is a new sparse moving group of young stars. Positionally, it fills the gap between the nearby Lower Centaurus Crux and Vela OB2 associations, although the latter is not clearly present in the X-ray sample. In all the evidence, both positionally and kinematically, the Carina±Vela moving group is a part of the large Sco±Cen complex. The extent of the complex exceeds 300 pc across the sky and in depth. The closest members of the Carina±Vela moving group are just 30 pc from the Sun. The young open cluster IC 2391 is a part of the moving group. Eggen (1991) notes that the distributions of ages among the brightest stars in IC 2391 strongly argues in favour of two epochs of star formation. The reddest members of IC 2391 are mostly T Tauri stars (Stauffer et al. 1989 ). There is a very young subpopulation in this cluster, which is also represented in the RASS BSC/Tycho-2 sample, while the older constituent may be as old as 2X5 Â 10 8 yrX Mermilliod et al. (1997) determines the age of IC 2391 at 3 Â 10 7 X The age of 3 Â 10 7 yr is the lower boundary of Notes to individual stars in Interestingly, Asiain et al. (1999) relate Sco±Cen association and a Per to the same broad Pleiades moving group (or, rather, supercluster) . According to their analysis, they belong to somewhat better defined moving subgroups B1 and B2, respectively, with similar space velocity and of similar age. The IC 2391 open cluster, however, is related in this paper to another supercluster, which they suggest calling the Cas-Tau moving group. The present data do not support any connection between the Cas-Tau complex and IC 2391. One may notice, moreover, that the difference between the given velocity components for the moving groups B2 and IC 2391 is nearly within the given standard errors. Asiain et al. also note that IC 2391 does not match the age of the Cas-Tau moving group, which is much older. These differences, as well as obvious discrepancies of space velocities cited in the literature for the same moving groups, can be attributed to the large uncertainties and errors in radial velocity measurements. A more detailed analysis of the proper motions available in the Tycho-2 Catalogue, and gathering more accurate radial velocities for larger sets of stars should shed light onto the relation between the nearby portion of the Gould Plane structure, the Carina±Vela moving group and nearby young open clusters.
R E F E R E N C E S

